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required, and any overpayments should also be charged to Deposit 
Account No. 50-1710. 

In response to July 3, 2002 Office Action, please 
amend the above -identified application as follows: 



IN THE CLAIMS: 





and 



Please cancel Claims 2, 
without prejudice or disclaimer. 

Please amend Claims 1, 4^ 6, 8, 9, 11, 13, 16 and 18 
by replacing them with the following Rewritten Claims . A copy 

of the Marked-up Claims is attached for the Examiner's 

convenience . 



a' 



1. (Once Amended) A passive touch system comprising: 
a touch surface; 

at least two cameras associated with said touch 
surface, said at least two cameras acquiring images of said 
touch surface from different locations and having overlapping 
fields of view; 

a digital signal processor associated with each 
camera, the digital signal processors associated with said at 
least two cameras selecting pixel subsets of images acquired by 
said at least two cameras and processing pixel data acquired by 
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6L 



the selected pixel subsets to generate pointer characteristic 
data when a pointer exists in said acquired images; and 

a master digital signal processor in communication 
with said digital signal processors, said master digital signal 
A processor receiving pointer characteristic data from said 
^'digital signal processors and triangulating the pointer 

characteristic data to determine the location of said pointer 
relative to said touch surface. 



7s 



^ (Once Amended) A passive touch system according to 
claim 1 wherein said digital signal processors generate pixel 
characteristic data when the pointer is in contact with said 
touch surface and when said pointer is hovering above said touch 
surface. 



3> y 

^ 51 Jo. (Once Amended) A passive touch system according to 

claim^^ wherein said selected pixel subsets are determined 
during an alignment routine. 

^\ (Once 7\mended) A passive touch system according to 

claim ^^/a!^wherein said pointer characteristic data includes a 
median line of the pointer. 




(Once Amended) A passive touch system according to 
claim p wherein said pointer characteristic data is packaged by 
said digital signal processors into pointer information packets 
(PIPs) . 



(Once Amended) A passive touch according to claim 
1 wherein said touch surface is substantially rectangular and 
wherein a camera is located adjacent each corner of said touch 
surface . 



(0^^^ Amended) A method of detecting the position 
of a pointer relative to a touch surface comprising the steps 
of: 

^^J^ acquiring multiple images of a pointer relative to 

said touch surface; 

selecting pixel subsets of said acquired images; and 
processing pixel data acquired by said pixel subsets 
to detect the existence of said pointer therein and to determine 
the location of said pointer relative to said touch surface 
using triangul ation . ^ , 

^^ry (Once Amended) The method of claim^^^^p/^wherein 

during said processing step, the pixel data is processed to 
determine when said pointer is in contact with said touch 
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surface and when said pointer is hovering over said touch 
surface. 




(Once Amended) The method of claim wherein 
during said processing step the existence of said pointer is 
determined by calculating median lines of the pointer and 
wherein the location of said pointer is determined by 
calculating the intersection point of median lines and using 
triangulation to determine the coordinates of said intersection 
point . 



Please add new Claims 1^-111 as follows 




(New) A passive touch system according to claim 
1, wherein each said at least two cameras comprises a CMOS 
digital camera having a selectable pixel array. 



(New) A passive touch system according to claim 
2^9, wherein said selected pixel subsets include contiguous rows 
of pixels, and wherein the pixel data acquired by said 
contiguous rows of pixels is processed by said digital cameras 
at full resolution. 
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(New) A passive touch system according to claim 
wherein the selected pixel subset for each digital camera is 
aligned so that the selected pixel subset looks substantially 
along the plane of said touch surface. 




(New) A passive touch system according to claim 
, wherein the row of pixels in the selected pixel subset for 
each digital camera^ that acquires pixel data corresponding to a 
tip of said pointer on said touch surface, is determined. 



wherein 

Q/^]V\^' having a selectable pixel array 



(New) A passive touch system according to claim 
each said camera comprises a CMOS digital camera 



i 

y4 . (New) A passive touch system according to claim 
wherein said selected pixel subsets include contiguous rows 
of pixels, and wherein the pixel data acquired by said 
contiguous rows of pixels is processed by said digital cameras 
at full resolution . 



2^. (New) A passive touch system according to claim 
, wherein the selected pixel subset for each digital camera is 
aligned so that the selected pixel subset looks substantially 




along the plane of said touch surface. 
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' Zig. (New) A passive touch system according to claim 
wherein the row of pixels in the selected pixel subset for 
each digital camera, that acquires pixel data corresponding to a 
tip of said pointer on said touch surface, is determined. 




(New) A passive touch system according to claim 
wherein during said processing, said master digital signal 
processor triangulates pointer characteristic data associated 
with multiple pairs of digital cameras. 

A (New) A passive touch system according to claim 

, wherein said master digital signal processor averages the 
triangulated pointer characteristic data to determine the 
location of said pointer relative to said touch surface. 



\3' 2^ . (New) A passive touch system according to claim 
M, wherein during said processing, said master digital signal 
processor triangulates pointer characteristic data associated 
with multiple pairs of digital cameras. 




(New) A passive touch system according to claim 
, wherein said master digital signal processor averages the 
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triangulated pointer characteristic data to determine the 
location of said pointer relative to said touch surface. 




11. (New) A passive touch system according to claim 
1, wherein communication between said master digital signal 
processor and said digital signal processors is bi-directional. 

3p.. (New) A passive touch system according to claim 
, wherein said digital signal processors also communicate 
diagnostic data to said master digital signal processor. 

^^^Y^^^ ^^^^^^ (New) A touch system comprising: 

at least two CMOS digital cameras associated with a 
touch surface, said at least two digital cameras acquiring 
images of said touch surface from different locations and having 
overlapping fields of view; and 

a processor receiving and processing image data 
acquired by said at least two digital cameras to detect the 
existence of a pointer in said images and to determine the 
location of said pointer relative to said touch surface. 

(New) A touch system according to claim 
wherein each of said at least two digital cameras has a 
selectable pixel array. 
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(New) A touch system according to claim 
wherein a subset of pixels in the selectable pixel array of each 
digital camera provides pixel data to said processor. 

3^. (New) A touch system according to claim 



wherein the pixel subset of each digital camera includes 
contiguous rows of pixels, and wherein pixel data acquired by 
said contiguous rows of pixels is processed at full resolution, 




. (New) A touch system according to claim 3^, 
wherein the pixel subset of each digital camera is aligned so 
that the pixel subset of each digital camera looks substantially 
along the plane of said touch surface. 

Mt I 3^. (New) A touch system according to claim J^i , 
wherein the row of pixels in the pixel subset of each digital 
camera that acquires pixel data corresponding to a tip of said 
pointer on said touch surface is determined to enable said 
processor to determine pointer contact with said touch surface 
and pointer hover over said touch surface. 

(New) A touch system according to claim^S'^P^ 



wherein said touch surface is substantially rectangular wherein 
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a digital camera is positioned adjacent each corner of said 
touch surface. 




(New) A touch system according to claim 



wherein each said digital camera has a selectable pixel array. 



J9 



(New) A touch system according to claim JK), 



wherein a subset of pixels in the selectable pixel array of each 
digital camera provides pixel data to said processor. 



3/4/ 




(New) A touch system according to claim 
wherein the pixel subset of each digital camera includes 
contiguous rows of pixels, and wherein pixel data acquired by 
said contiguous rows of pixels is processed at full resolution. 

(New) A touch system according to claim 
wherein the pixel subset of each digital camera is aligned so 
that the pixel subset of each digital camera looks substantially 
along the plane of said touch surface. 

(New) A touch system according to claim yr 
wherein the row of pixels in the pixel subset of each digital 
camera, that acquires pixel data corresponding to a tip of said 



pointer on said touch surface is determined to enable said 
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processor to detect pointer contact with said touch surface and 
pointer hover over said touch surface. 




4^- (New) A touch system according to claim 
wherein said processor triangulates image data from multiple 
pairs of digital cameras to determine the location of the 
pointer relative to said touch surface. 

(New) A touch system according to claim 
wherein said processor includes a plurality of processing 
stages, said processing stages processing image data in a manner 
to stage bandwidth. 

^ (New) A touch system according to claim^^^^^^^ 

wherein one of said processing stages includes a plurality of 
digital signal processors each associated with a respective one 
of said digital cameras, said digital signal processors 
processing pixel data from pixel subsets of said digital cameras 
and generating pointer parameter data. 




^^ff * (New) A touch system according to claim 
wherein a second of said processing stages includes a master 
digital signal processor receiving said pointer parameter data 
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from said digital signal processors, said master digital signal 
processor triangulating said pointer parameter data. 

(New) A touch system according to claim 4/8, 



wherein a third of said processing stages includes a personal 
computer receiving the location of said pointer relative to said 
touch surface from said master digital signal processor. 

5^ (New) A touch system according to claim 
wherein communication between said master digital signal 
processor and said digital signal processors is bi-directional. 




(New) A touch system according to claim 
wherein said digital signal processors also communicate digital 
camera diagnostic data to said master digital signal processor. 



(New) A touch system according to claim 
wherein said digital cameras are arranged relative to said touch 
surface so that the fields of view thereof extend beyond at 
least one peripheral edge of said touch surface. 

I % 

5/. (New) A touch system according to claim 
wherein said processor includes a plurality of processing 
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stages, said processing stages processing image data in a manner 
to stage bandwidth. 




f4^. (New) A touch system according to claim 



wherein one of said processing stages includes a plurality of 
digital signal processors each associated with a respective one 
of said digital cameras, said digital signal processors 
processing pixel data from pixel subsets of said digital cameras 
and generating pointer parameter data. 

' (New) A touch system according to claim 
wherein a second of said processing stages includes a master 
digital signal processor receiving said pointer parameter data 
from said digital signal processors, said master digital signal 
processor triangulating said pointer parameter data. 




(New) A touch system according to claim 5^ 



wherein a third of said processing stages includes a personal 
computer receiving the location of said pointer relative to said 
touch surface from said master digital signal processor. 




(New) A touch system comprising: 
at least two optical recording devices associated with 
a touch surface, said at least two optical recording devices 
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acquiring images of said touch surface from different locations 
and having overlapping fields of view; and 

a processor receiving and processing image data 
acquired by said at least two optical recording devices to 
detect the existence of a pointer in said images and to 
determine the location of said pointer relative to said touch 
surface, wherein said processor includes first and second 
processing stages, said first processing stage processing pixel 
data from said at least two optical recording devices, said 
second processing stage processing image data from said first 
processing stage to determine the location of the pointer. 

/ I I i^- (New) A touch system according to claimy(^, 



wherein said first processing stage includes a plurality of 
digital signal processors each associated with a respective one 
of said optical recording devices, said digital signal 
processors processing pixel data from pixel subsets of said 
optical recording devices and generating pointer parameter data. 

\^ 5^. (New) A touch system according to claim 
wherein, said second processing stage includes a master digital 
signal processor receiving said pointer parameter data from said 
digital signal processors, said master digital signal processor 
triangulating said pointer parameter data. 
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(New) A touch system according to claim 5^, 
wherein said processor further includes a third processing stage 
comprising a personal computer receiving the location of said 
pointer relative to said touch surface from said master digital 
signal processor. 

£\. (New) A touch system according to claim 
wherein communication between said master digital signal 
processor and said digital signal processors is bi-directional. 




2. (New) A touch system according to claim J^t 



\ 



wherein said digital signal processors also communicate optical 
recording device diagnostic data to said master digital signal 
processor. 




53. (New) A touch system according to claim 
wherein said touch surface is substantially rectangular and 
wherein optical recording devices are positioned adjacent each 
corner of said touch surface, each optical recording device 
being arranged relative to said touch surface so that the field 
of view thereof extends beyond at least one peripheral edge of 
said touch surface. 
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(New) A touch system according to claim 
wherein each said optical recording device comprises a CMOS 
digital camera having a selectable pixel array. 

(New) A touch system according to claim 
wherein said first processing stage includes a plurality of 
digital signal processors each associated with a respective one 
of said digital cameras, said digital signal processors 
processing pixel data from pixel subsets of said digital cameras 
and generating pointer parameter data. 






(New) A touch system according to claim 
wherein said second processing stage includes a master digital 
signal processor receiving said pointer parameter data from said 
digital signal processors, said master digital signal processor 
triangulating said pointer parameter data. 



7 

&7. (New) A touch system according to claim 
wherein said processor further includes a third processing stage 
comprising a personal computer receiving the location of said 
pointer relative to said touch surface from said master digital 
signal processor. 
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(New) A touch system according to claim 
wherein said master digital signal processor further calculates 
the velocity of said pointer as said pointer is brought towards 
said touch surface. 



(New) A touch system according to claim 



wherein said velocity is calculated by determining the product 
of the change in pointer tip position within said pixel subset 
in successive images acquired by said digital cameras and the 
frame rates of the digital cameras. 




\ 



(New) A touch system according to claim 
wherein said master digital signal processor further calculates 
the angle of said pointer as said pointer is brought towards 
said touch surface. 

It 

(New) A touch system according to claim X), 
wherein said angle is determined using the position of said 
pointer in extreme rows of pixels in said pixel subsets and the 
number of pixel rows in said pixel subsets. 





2. (New) A scalable touch system comprising: 

a projector to project an image onto a touch surface; 

at least two digital cameras associated with said 
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touch surface, said at least two digital cameras acquiring 
images of said touch surface from different locations and having 
overlapping fields of view; and 

a processor receiving and processing image data 
acquired by said at least two digital cameras to detect the 
existence of a pointer in said images and to determine the 
location of said pointer relative to said touch surface, the 
location of said pointer being used to update said projected 
image, wherein each of said digital cameras includes a pixel 
array proportional to the number of pixels in said projected 
image, and wherein said processor is able to resolve the 
location of said pointer relative to said touch surface with 
sufficient accuracy with respect to the pixels in said projected 
image . 

iHri . (New) A touch system according to claim^^, 
wherein each said at least two digital cameras comprises a CMOS 
digital camera having a selectable pixel array. 



(New) A touch system according to claim ^1^, 
further including a rectangular bezel surrounding said touch 
surface, a CMOS digital camera being positioned at each corner 
of said bezel. 
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(New) A touch system according to claim ^^^4^ 
wherein said processor triangulates image data from multiple 
pairs of digital cameras to determine the location of the 
pointer relative to said touch surface. 



(New) A touch system according to claim 1^, 
wherein said digital cameras are arranged relative to said touch 
surface so that the fields of view thereof extend beyond at 
least one peripheral edge of said bezel. 




(New) A touch system according to claim 
wherein said processor includes a plurality of processing 
stages, said processing stages processing image data in a manner 
to stage bandwidth- 

^ I 1£ . (New) A touch system according to claim l/i, 
wherein one of said processing stages includes a plurality of 
digital signal processors each associated with a respective one 
of said digital cameras, said digital signal processors 
processing pixel data from pixel subsets of said digital cameras 
and generating pointer parameter data. 



y/^- (New) A touch system according to claim 

wherein a second of said processing stages includes a master 
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digital signal processor receiving said pointer parameter data 
from said digital signal processors, said master digital signal 
processor triangulating said pointer parameter data. 




PO. (New) A touch system according to claim^^9, 
wherein a third of said processing stages includes a personal 
computer receiving the location of said pointer relative to said 
touch surface from said master digital signal processor. 

^ (New) A touch system according to claim ^^^^^^i^^ 
wherein a subset of pixels in the selectable pixel array of each 
digital camera provides pixel data to said processor. 



^( &5 . (New) A touch system according to claim 
wherein each pixel subset includes contiguous rows of pixels and 
wherein the pixel data acquired by said contiguous rows of 
pixels is processed at full resolution. 

If 

(New) A touch system according to claim 8^, 
wherein the pixel subset of each digital camera is aligned so 
that the pixel subset of each digital camera looks substantially 
along the plane of said touch surface. 
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8^ (New) A touch system according to claim 8^ 
wherein the row of pixels in the pixel subset of each digital 
camera, that acquires pixel data corresponding to a tip of said 
pointer tip on said touch surface, is determined to enable said 
processor to detect pointer contact with said touch surface and 
pointer hover over said touch surface. 

(New) A touch system comprising: 
at least two CMOS digital cameras associated with a 
touch surface and having overlapping fields of view, each of 
said at least two CMOS digital cameras having an array of 
pixels, said at least two CMOS digital cameras acquiring images 
of said touch surface from different locations substantially 
simultaneously; and 

a processor receiving and processing pixel data 
acquired by a window of contiguous pixels within the pixel array 
of said at least two CMOS digital cameras to detect the 
existence of a pointer in said images and to triangulate the 
location of said pointer relative to said touch surface. 

(New) A touch system according to claim 
wherein the window of contiguous pixels used to provide said 
pixel data from each digital camera is adjustable along said 
pixel array. 
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^ ' (New) A touch system according to claim 
wherein said pixel data is processed at full resolution. 




(New) A touch system according to claim 




wherein the window of pixels of each digital camera is aligned 
so that pixel data corresponding to a tip of said pointer on 
said touch surface is acquired. 



wherein the row of pixels in the window of each digital camera^ 
that acquires the pixel data corresponding to said pointer tip 
on said touch surface, is determined to enable said processor to 
determine pointer contact with said touch surface and pointer 
hover over said touch surface. 



further comprising a bezel surrounding said touch surface, said 
bezel supporting a digital camera adjacent each corner thereof, 
said digital cameras being arranged so that the field of view of 
each digital camera extends beyond at least one peripheral edge 
of said bezel. 




(New) A touch system according to claim 





(New) A touch system according to claim 




-22- 



Doc #: WAS 01 (204694-0 0055) 4 1 182222vl ; 10/25/ 2002/T ime : 14 : 3 1 



©t/ 9y. (New) A touch system according to claim yO, 



9y. (New) A touch system according to claim yO, 
wherein said processor triangulates pixel data from multiple 
pairs of digital cameras to determine the location of the 
pointer relative to said touch surface. 

^ ^ ^^^^^C (New) A touch system according to claim ^^^^ 
wherein said processor includes a plurality of processing 
stages, said processing stages processing image data in a manner 
to stage bandwidth. 

(New) A touch system according to claim ^8^^ 
wherein one of said processing stages includes a plurality of 
digital signal processors each associated with a respective one 
of said digital cameras, said digital signal processors 
processing pixel data from pixel subsets of said digital cameras 
and generating pointer parameter data. 




(New) A'Vtouch system according to claim 9^, 
wherein a second of said processing stages includes a master 
digital signal processor receiving said pointer data from said 
digital signal processors, said master digital signal processor 
triangulating said pointer data. 
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(New) A touch system according to claim 94, 
wherein a third of said processing stages includes a personal 
computer receiving the location of said pointer relative to said 
touch surface from said master digital signal processor. 



(New) A method of aligning a plurality of 
digital cameras in a touch system, each digital camera having a 
selectable pixel array with respect to a touch system touch 
surface on which a pointer contact is made, said method 
comprising the steps of: 

acquiring an image of said touch surfaces- 
examining pixels within a subset of said pixel array 
to determine if the pixel subset is substantially looking along 
the plane of said touch surface; and if not 

adjusting the position of said pixel subset and 
repeating said acquiring and said examining steps until a pixel 
subset is determined that looks substantially along the plane of 
said touch surface. 





(New) The method of claim 9^, wherein during 
said examining, pixels within said pixel subset are examined to 
determine if said pixels include data referencing said touch 
surface . 
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^ * (New) The method of claim^^^, wherein said data 
comprises a tip of said pointer in contact with said touch 
surface . 




(New) The method of claim 9^, further comprising 
the step of determining the row of pixels within said pixel 
subset when data corresponding to the tip of said pointer in 
contact with said touch surface exists. 




t) . (New) An imaging assembly comprising: 
a substantially rectangular bezel to surround a 
display surface; and 

a digital camera mounted adjacent each corner of said 
bezel, said digital cameras being oriented to capture 
overlapping images of said display surface. 

. (New ) An imaging assembly according to claim 
0, wherein said digital cameras comprise CMOS digital cameras. 





(New) An imaging assembly according to claim 



^^1, wherein each said digital camera has a selectable pixel 
array. 
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(New) An imaging assembly according to claim 
1^2, wherein said digital cameras are oriented so that the field 
of view of each digital camera extends beyond a peripheral edge 
of said bezel. 



im. (New) An imaging assembly according to claim 
i, further including a processor associated with each of said 
digital cameras, each digital camera and associated processor 
being mounted on a common board. 




(New) An imaging assembly according to claim 



f wherein a subset of pixels in the selectable pixel array of 
each digital camera provides pixel data to said associated 
processor . 




Kb. (New) An imaging assembly according to claim 
Ijt^, wherein each pixel subset includes contiguous rows of 
pixels . 



J 

1 Q// . (New) An imaging assembly according to claim 
^^ip^ wherein the pixel subset of each digital camera is aligned 
so that the pixel subset looks substantially along the plane of 
said touch surface. 



-26- 

Doc #:WAS01 (204694-00055) 4 1 182222vl ; 10/25/ 2002/Time : 14 : 3 1 



"f 10^- (New) An imaging assembly according to claim 
1^7, wherein the row of pixels in the pixel subset of each 
digital camera, that acquires pixel data corresponding to a tip 
of said pointer on said touch surface, is determined to enable 
said processor to detect pointer contact with said touch surface 
and pointer hover over said touch surface. 




1^9. (New) A touch system comprising: 
a substantially rectangular touch surface; and 
a digital camera mounted adjacent each corner of said 
touch surface, said digital cameras being oriented to capture 
overlapping images of said touch surface. 



9 

(New) A touch system according to claim L0^, 
wherein sa'id digital cameras comprise CMOS digital cameras. 





yrl . (New) A touch system according to claim 
wherein each said digital camera has a selectable pixel array. 

' 1^ • (New) A touch system according to claim Lfl, 
wherein said digital cameras are oriented so that the field of 
view of each digital camera extends beyond a peripheral edge of 
said touch surface. 
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(New) A touch system according to claim li 



further including a processor associated with each of said 
digital cameras, each digital camera and associated processor 
being mounted on a common board. 



* • (New) A touch system according to claim 1^, 



wherein a subset of pixels in the selectable pixel array of each 
digital camera provides pixel data to said associated processor. 

(New) A touch system according to claim 1^, 




wherein each pixel subset includes contiguous rows of pixels. 

L3rb. (New) A touch system according to claim 1^, 

wherein the pixel subset of each digital camera is aligned so 

that the pixel subset of each digital camera looks substantially 
along the plane of said touch surface. 

r r/ 3^ (New) A touch system according to claim 1^6, 

wherein the row of pixels in the pixel subset of each digital 
camera, that acquires pixel data corresponding to a tip of said 
pointer on said touch surface, is determined to enable said 
processor to detect pointer contact with said touch surface and 
pointer hover over said touch surface. 
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